Aspergillus culture filtrates and sputum sols from patients with pulmonary aspergillosis cause damage to human respiratory ciliated epithelium in vitro.
Aspergillus species frequently colonize lower respiratory tracts and lungs with localized underlying conditions (healed tuberculous cavity, cystic fibrosis, bronchiectasis, etc.) even in subjects without systemic predisposing factors. We investigated the in vitro effects of culture filtrates of Aspergillus species and sputum sols from patients with pulmonary aspergillosis on ciliary beat frequency (CBF) and epithelial integrity of human respiratory ciliated epithelium. Culture filtrates of 25 clinically isolated fungi (16 Aspergillus fumigatus, three Aspergillus niger, one Aspergillus flavus, three Candida albicans, and two Cryptococcus neoformans) were obtained by culturing the fungi in Medium-199 at 37 degrees C for 7 days, and five sputum sols were obtained from patients with pulmonary aspergillosis infected by A. fumigatus. During 6 h experiments using a photometric technique, 14 out of 16 A. fumigatus culture filtrates caused progressive and significant reduction in CBF associated with marked epithelial disruption, whilst the culture filtrates of A. niger and A. flavus caused minor epithelial damage without slowing of CBF, and Medium-199 alone (Control) showed neither epithelial damage nor slowing of CBF. All of the sputum sols also caused significant slowing of CBF as well as epithelial disruption. Culture filtrates of C. albicans and Cr. neoformans had no effects on human respiratory epithelium. We conclude that Aspergillus species, especially A. fumigatus release a factor (or factors) which causes damage to respiratory epithelium and slows CBF, and that these factors may contribute to the colonization of the lower respiratory tracts by the Aspergillus species and may possibly contribute to the further proliferation and spread of the lesions in pulmonary aspergillosis.